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(54) SEMICONDUCTOR INTEGRATED CIRCUIT, AND TESTING METHOD THEREFOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To enhance area efficiency and a 
trouble detection rate. 

SOLUTION: This circuit is provided with a control circuit 30 for 
gen rating a clock signal CLK, a reset signal RST and an operation 
mode (shift) signal SHIFT, and an observation circuit 20 controlled 
by those signals, using a data obtained in an observation point as an 
input, and provided with plural flipflops. The observation circuit 20 
conducts a reset operation in response to the RST signal, and 
conducts a signature compression operation and a serial operation 
for reading out a test result (signature compression result) from an 
SO terminal to an outside in response to the SHIFT signal. A data 
input in the signature compression operation is one generated inside 
a semiconductor integrated circuit according to a pattern function- 
op rated usually in the semiconductor integrated circuit. 
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[#i**8J J'D-vJ'fi^CLK. 'J -fe y hfi^RST, R 
l/Ulf^^-H (->7h) fS^SHIFT££6fc-f 5Mffll[eie83 
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«Aie»ffl@g&20i:*tBATt,^. ^Lt, Mgl 
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^X >*#*(!]»£:. 

stt/«£^ft»ic*fj£;-f-2>ffiExx h*t^mss(*iwy- 
-HWtAAah. wia&m^icf&cx. iWEtsa'iffl 

L, fflEKiMffllalRti:. 

MErtSB Ut-vh m^C* UTWBft 7 u^^n^y 
Sr'J-b-v Kb. 

fflBttf**- F«# KfcbT. MEHM^'T > hlcfctt 
7 U v 7*7 D >y 7*<-> U 7 fl/»tt£n. T-^*yU7 

wib-> u 7.;i,s))^tittie->y^9 i rff^»)fpoi^*^Hti 
is. 

i tBtto>¥'*{t&f*iaB. 

3 ] Meaa^'f > h «. miEAas u -t -v f 

^ 4e£-T □ •>* -v ^ 

WEISIffllav'vfU. x'J 7JHftf££*Uffl UTIBERM 

uatT-sisjRJi i nm 3 i>rn*» i ^E«ro^«*«w 
mis. 

[ass*JS5i HUEgfflffliiJKti. ^omjEsairfW 

>Fri>e>OA^-*£SiiifMWIcM?;i<hU S^-** 

@&<»m t -rzzt&ftm t tzn #m i nm4 u-rn 



n, 

WEKSdffliaKli, ME^l'-Ti'fcanjfcBifilJ'W > h 

iMsciatteft. HiiE^^-7(t^n^Ki&W'f > h*t 
njw-r* ? □ v 9 mn t pi-w^sp? ay? mn-cmft 

[lf*S7] iWEtlfflJtf'f >FW>&<i:fc 1 "313. 

bwbjiw > ha«unMiL-o>«mE*a'y zmntmu 

*WEl*3«^Py f «#CISlIBLT«if^-r*ailEB»lffl 
|Sltttttl«SnT»r>4Ct*»«fr<S)BI*«6EI8» 

[W*ri9] 8 lift|*->3:xk-->3 >!;:«*: 9»S 
S:#tt«*#-f > h*«*tttH-r*^T-v7't. 

Mem i > k n i y- h i^noiai&ttttm 

-->3>£nH>. MESS l MNsiw > hftWxhSZm 
Et4i*l:. £2*&tii&et'JX h£f#SXx-y7 

MES 2 -> S a U - 3 > 13 J: 0 . &A?mO'PU 
WKM 1 RSI^-f > h t»JI»UT. fB2«M#-f > h 

finiKro^x blsm. 

Wi. R?>*xX h/^->^ffltiTi™gySa. U- V3 > 

£?t^. ttK lgsfl^-r > hJcfc(t^^5zLU~->3 > 

y $r ft^-T ^> X 7- v 7<t ^MlCffl A 5 C t Sr*$m t f ^) 
BI*«9E«OiJi*«:m«lilK©T-X KTJri. 
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Oig|&ttttttl$B&fflt>Tffirc% 1 y- h U"SJKD|IH»tt 

£*#5Xx77*£M'C(I*5Ct£1^<ht-5ii:*^ 1 
0!fifK(7)¥*f£JJira[HlgStf>7^ h7Jf£. 
[»*« 1 2 ] Mf2^ 2 > h £ X x -y 7* 

Of*. 

WKS2tSS9^-f > K '%\.f-hl"<)\>(r>m&&mm 
«. IS I jfc&tBftW'J X K MSlrXh/^->S 

wux h&tf&pe&aj4'£^5xx7 7 r £H , c«A5c 
ta*ii3] wkkssjiw >nta»i. mimm\y 
2 c»rn*» i «te«4>¥**#ai«[ii§s<Dxx h7j&. 

(»EiB4*«wift»«jxhA>e. mettle u^jpodik 

ttttx£fc< ££»CJ;9«5*fcmttl¥'JX htttSX 

Slflttt. Rtftt 1 xX h/t^->SrfflHTWBIB 1 tttt 
v ~ a U- x 3 > Srfr 5 X x v 7* t £W\Z \MZZ> Z t £ 

^mL-r^zt^mt-r^^m^nm 1 3u-rna> 

1 «E«<D¥#*««|iItt«)xX h*ifc. 
[0 0 0 1 ] 

&tf-t<O^Xh75f£'c|«-t.SfccDT. ttlC^ttftttttB 
[0 0 0 2] 

[fi£*OTtSffi] ft*, V-fn>l?WLSI (Large Scale I 
megrated circuit) «,ST'i. ttfit&il BM<Z)*:i&*C 
A^TflMSLTcilttttf^ffiflj^X h/S*->£r. fig-? 

u -tco^ff^n^^^aii&W'jx h^a^. ^e-w^ 

&ai&W«:&£BTi*-*--5ftxX h/^->$:iiJjPLTS 
(8 5%-9 2 fcgft) 0>igE£*i$8tet><OCD. LSI ft 



aHtt&*ttffl8M*«:ft»a»S0)T-X h/1^->fc*tt{; 
«toT^»ctttBr*ct»itt*Tfflll-c*-3fc. 

?6K*f & 9 . L * » t> £1* § tt fit K HJif T * -5 1 H o £ 

[0 0 0 3] -7J. ^«<C->XxALSIg|Slrfflt,^ 
nxt^. 7JPX + + >i8fr£^-X<!:-r-5xX r-^fi 
ftSSat^ffiTti, ATPG(Automatic Test Pattern Genera 
tion) v y-^HCcfcoT9 5%W±ro»Cf«^tb^<7)T-X h 

TjffiTlirtSBcOiai^TW 7 'J -y 7" X D -y 7*. 5 -y ^<7) 

x+A->fb (x+t >ttfEiiItt&iiitttttt<s<oSX) 
mt, cni;^5®tttiijD^5se*»e.2 o%\z*r& 

*<Dtztf>, mmzKr>T3iW2t\. axh 

#&r£ £'i& r?Tl >tt*>o fc, 

[0 0 0 4] S*WftX*A->iS:it-^j£K0£l2] 7£ 
ffl^Tia^fS. EH 7tiLSIF*9fi8(Z>laB8tt6&£^LT 

x a ? □ <y ? t * ii i c tt m z ft z -n Si X h % . 

[0 0 0 5] mK?i>£o\Z, LSIlOOrtgClCtiM*-^^ 
-t+Dv-yi/ (v>?KUVv 9) 200-i:, LSIlOOW/t 
'J iif*57 'J -y 7*7 D -y y210-l~210-4*«K«t 64l 
T^-5o */c> &7 'J y 7*7D7 y210-l~210-4<D&A 
73DC0itWlCt±, tX ht- Hli^TESTlCJ: Ol&JW^n 
•5V>U^7'Ui7^220-l~220-4^|g{t?>nTt>-5 ( , 1 f& 

sw7;i/^7 r Ui/-y-220-i»c»i. x+r >-f >^sia> 

0fr*><?>tiij]ttfA1)t<ft> TESTft^ IC ck 9 SIR £ ftfz 
Kt-Tftfrtfy <) y 7"7 D -y ^lO-ltCA^^tlS. iJcg 

0- 7^^7*U5'-y-220-2IC»i. X'J -y/XP-y^lO-lW 
m ^3 Q <h *a & t> it a •>• y 9 2 00* > •=> <F> a 73 A ?J ^ tx . 
iMtf? Zfttzl^-fftfrtfy U -y 7^7 P y 7*210-2<7)A7J <h 

WK. X'J -y 7*7 D-y 7*210-3. 2!0-4JC^>l»Tfc 
l^filTabO. g»g©7U •y7*7P y7'210-4Oai7J^ 
X** >77 h^xSOt/i-S. 

[0 0 0 6] ±te(5]?S^JoUT. TEST=0<7)B#tiiiS»)f^ 
^ff^n-S. -T/ib^, &7'J 7 7*7 P y 7*210-1-210 
-4 iZ {iji#Illf^<oa^&^-B- P x y J* 200*» coffi 73 * { 
7P-y 7lC|a]S8LT^^ns. -75. TEST=IOT^f(iX 
>»^frt>n?>o -TUt>*,< $t(07U7 7"7D 
•y 7*210-1 ~210-4*t, X + A- >-f >S8tSI£A7J. X + 
f >T-7 r-^TSO^ffiTSfr^xX M/yXi-tLTi 
f£f-5. fLT. LSI100y1-fiB^e7'J -y 7*7 P-y 7*210- 

1- 210-4»Zffi.lcWxX hx-^S-x'JT^HCATJ-Ct^) 
<t*«C. J c-nf.a5rt§S:LSn00y1-SB»CSI*a , -a-'5J:ol; 

(X*-f >9>ftoim\Z) U2>. X+^>xXh'i. 
(1) TEST=li:LT^SncxX hx-^OTISStxX h 
&me>n%-tiAL$:zs<)T)Uzmfa> (2) TEST=0tLT 
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t >o 2 mm<7i x t- v t* o m o z. t \z ct o tsir 

d tKft 0 . ^SE-mmiSOTATPG-y-^fS 
liit©7'j7^7D7 7. 5 -y ^C0 7.* V > ft A'&S 

01 7 ©0JT^JU^yi/?ltMf ASnTl^&<t oK. 
-r>yU/>K©7jaiC«toTliil«»i^»ttte (Mf? 

[0 0 0 7] ST, tX r-fl&WLSICD&|SMaaj*£fS] 
± $ -fr ftfc tb \znmX-i > h fcieanf Z> 1 1 0 ^tt^-OT 

y-K«:LSI«>^«j|Kfl:9l*UL. 7^7 hfcfTflrCit 
tg&«i|-f 6<hl>ofccOT&-5. LA»L, C<D,toft7jf£ 

^Wft^ili^AftU. imMi^ItLT, }t» 
©RffljJW > h Sttftbttfttafr (exclusive OR : XOR) 

y- h iza^ u ^©ta^fe'ttsrsaj-r-s t 3 t> 

2>®L<r)WLmJM > K£ 1 cleans;! tliffijfc-f. Kiffl 

[0 0 0 8] LSIrta5lC#ft»Ri9|^'f > r-tf 

f?tE?Z>®£ilZ, LSIO«i^*«:Jilin4-a-/j:Htt*«>* 
f£<t:LTIi. i?|-> t E«l/ 

ffl U •>' X 7 t L T IS 1 7 5 <h * o 7c m T f "J ffl £ ft T # 7c . 

01 &izis9*?*&m&>fl.aW}i1?b^A,rz&*$)ts:m 

filc{*J (4 h*-;/ Sr^-T. Cftli. BILBO(Built-In B 

lock Observer) t L T*l <=> ft&felK <t III* |5j UT« 5. 



A B 

0 0 

0 1 

1 0 
1 1 



[0 0 16] &ihmz-z>%. *B©hfv h l (7 

U 7 7"7D 7*210-6) ZtpMzmWTZ. A=0. B=0£0 
ANDy— h 250-2, 250-6rofcBy7tJ&|;:" 0" tttD. 
XORy*- h230-3(Dffi*)t>" 0" tts.it. ft^T. 7'J.y 
^7Dy 7*210-6££«6/c£TCD7 'J -y 7*7 □ y ~f\Z 0 
A'ArtSft. 'J-fe-y hJ&ft^frfeft-S. 
[0 0 17] A=0, B=1£>H$, -7;P^-7*H7lt240 



[0 0 0 9] H^T^iitC. *[H?gli^Pyi7CLK(C 
«t 0 4 "7GD 7 U v 7*7 D y 7*210-5~210-8£{I 

:il£g£>7'j -y 7" 7 0^7210-7 £4 ©go 
7'J77"7D7 7*210-803 fflfltt. XOR^- h230-llC «t 

D*«i«lftasi«ir*<ffton. ::ro«J*^*;&D"3.*r 

AlC.t 9V7l^7V7^240TiM^£ft-5. X^^>f> 
SSff S»tfi»J A tfLSIlOOW^gB A^I Sfil^T* -5 . 

[0 0 10] Sfiffl#<> Hl*iv>TKi|i|$nfc[f#Sr 
-tn-t'tlff ^D|0)~D[3)tTSi. Ctl^cOfi^DIO)- 
D[3]tctff^AtANDy- r-250-l~250-4(CT-?-n-t*n!iS 

[0 0 1 1] •7^9 1 7'Ui'+r240H e fcOS}«Stl/ifi^ 
Jet, ff^BtANDy- h250-5lZTsikmmnWfrftt>tl 
-5. -e-LT. C«5ifta««l¥<S*i:ANDy- h250-\<DtH 

J] tnffitomtfcmmfiWtfxoRy- h23o-2('TfTt>n. 

ATjDiifcSo 7 U P v -T^lO-SCOtti TjQIi. ANDy* 

- Mso-2izkvzmw&mt<Dmm(tj}&®famnA<xQR 

y- h2303Tfrtotl. ^©«JW***<7 U v U y 
y210-6roA7JDi:^-5. 

[0 0 12] mft. 7 >J y 7*7 D-v 7*210-6. 210 7CQtH 
77QliANDy- 1-250-7. 250-81'cfc 0 <I^Bi:WiSa«« 
S*«iT^n. Ciro»JWS*tiXORy- K230-4. 230-5<r 

ct o ANDy— ^250-3. 250-4<7>aj7j t<D9m#}fcmiam 

Wfrftt)t\. J tV>mWtt\?t\.k®(»-7 >) y 7*7 O-y 
7 P 210-7. 210-8(7)&A?jDi:/ > t £-5 < , fLT. 7'J-y7*7 
a -y 7*210-8(Oai^Q(iA*^ 7 r 260£iHEfe LtX + t/ 
T7 hSSTSOJcOtb^^n-So 7s + -t >T-7 r-sffixSO 
ti. (*J;UfLSI100roftgB£fc77i^T'£>5„ 

[0 0 1 3] &7U 7^7D 7 ^210-5-210-8(7) 

fib^Q[0]~Q[3]li. iiS. LSI100^WSU£7)(Hlg§7'D-y^ 

[0 0 14] ST. _hlBte]ggcDil)f^^(f^A. B(C<t0« 
1 lc^T«tolcSi|ffllSn^)o 
[0 0 1 5] 
[gl] 



ifc. XORy- h230-3tf>Hj7j(±. ANDy— r-250-6CO 
ai73 ( 1 <B^Bt)0>7 U y77a 7 7*210-5Otii73) £fs\ 
WZU0> £ft£LT\t4 iffl7U -y7*7avy210-5 
~210-8*<-> 'J 7JP»ttatlfc©t|B| Cleft 0 . 7 D v 
f l3l^Jt?Lft •> U 7)HhftZtZ> Z£\ZUZ>. 
[0 0 18] ^(-. A=l. B=0»P$. D[l]t|^i;fi7!i<7 l J 



U-b-yh (±7'J 'V^7D-y7lc0*A*) 
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[0 0 19] A=l . B=1<£>P$, D(l]<h lfi^fffiODX 

ij v-/VUv^2\^Qi\hti^L<nmm^Wimal^-7^ <y 
^7D.^^2l0-6tC^i^$n. [SlffiflCXORy- h230-l<0 

•y^io-sictej^ns. -rut>*>. £#tLTit->y 
\ s. m v a x *? t u o . is 9*** axuk^im *3 

ft -5. CWftftTli. 7iJ7/7n 7 ^f-i'<!:Si 

SU&ffc^ft/cx-^? "J y /7D -y ■7'ft\z±i8.Zt\ 
^Llf7x M*TJ£fi. xX MSIItLT. RSW 

•y 7 7 D ? fS*<J £ ft T I » 5 C 1 1 1 £ 5 . 

[0 0 2 0] xx hwm^tLTti. z-rmm-t^zm 

tt^x-^^ttS^^n-SSflfC. A=0. B=0lCl$£-r-5> C <h 
T, 7'J y^7D-yyOf*ggP^0{CLT*3<. A= 
I, B=l h IT, fiaW-f > h^bWiTOWjffi^S: 
vy^xtfE^-r^. xXh&7{$. A=0. B=liLT, 
rtffi5W7'J •y^7U-yyiCvUr;Hlif^^fT^ti--5. -t 
LT. 7-X h^*Sr->'J7JHCLSina5lCK*at t IE 

*0»-C(Ol«l*lttH:ttLT«cl»o*r.*t«Wfr*. c 
a. a*«)tta«ftsii«3Ertt*t*r)»*. a=i. b 

«W I 1M JMHCfcUT. A=l. B=0tLTiiS»)f^TW 
SS1#<>hri^OTx-i'£tei&<iL£&. A=0. B=l £ L 

t & l £ x- ? * Lsmss iz ^ u r im fi r -s c t ic 

[0 0 2 1 ] LfrLtifitib , ±$ffi*<D®m#1 > hff 
TUft^-afc. f-X h«*<DLSIIC^])ta^n-5T- 

a o w»pi^aj$<7)(S)±js*^ e ft& t >&ft t $> 

tz, 
[0 0 2 2] 

[KHy1^»*Li;3<t-rsSS] ±tt<D£olz. 

tb*t ft «»: # aw £ ^arics^ l tk^ e. nx n s t> 

<&T«iftA»ofc. -^(Dtztf}. t&m&0im<O\i>Ui<»fztt>\Z 
[0 0 2 3] xX M^->CD*H4£-H*#a:L 



[0 0 2 4] COT^BJii, lEWtlft.T/iSnft!. 

cor-. t<Dsmt. mmwmRifi&femmmzfttiiim 

[0 0 2 5] 

^tti$n/ii>S!i:is&icW(£;-r^gflfexx hMftmgs^roy 

(CiJJt^x-^SrA^t-r^). «Sc(@c7)7U y7 , XP-y 
ySritA^RSilfflHKi:, ngBi? d <y i'fi^. 

mmzfocx, mtmmmiBiti&fflm-rztzitxDtom? 
±6£-rssijfflii5iKi^*fiiL. flfiiessijffliHiggii. gate 
t7M, wiaift^-FW^jcfSUT, mmrnm 

*AcliHfl|2X 'J y zfy a -y y*<-> "J 7 M&fcZn, 

5>z->i)7 jncfcat a -> u 7 iwikf^^frt >. Htrta -> u 

ftlHjgSlcHMWlcii^Ottttglft^-Srff^H-^xX h/t^ 
[0 0 2 6] ft*j, ME*M#-f > Mi. »:Rl->Sil/ 

[0 0 2 7] i/r. WieeW^-f > Mi. t<JI£^gB>J-fe 
•y hfg^A***> bKRafltf-f > Mc*3«t«x-^*<« 

Jtfi^ss * -Qiz&wtmtm\z y)i-7<tz n. me 
sizas^ft^n. wtBwiHiKti. mammm > h 

»Slc|$Jfin^«S:£0H3fBSSi|ffl(D]K«lc. 
[0 0 2 8] MJC. SiilBKWlHlKli. ffiCMffSlBli. 

WKrt se u -t -y * ^figr s mm □ -y ^ s ^ . 

^IBSfJffll Dy 7 J li. x U 7 ^Iftf^^fijffl LTmZmffl 
ffltnlK&'J-b y M^$^>«t3lC#!fiELTfcJ:^. 

[oo2 9] mich. mmmmm&n. ftizomm 

> hfr$<DAfiT-*£%iffl(fi)lzm?J)tL. 
[0 0 3 0] ifc. sniBSfil^'f >MD&^A<, igg/j; 
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8§ti> mi7)i—-7it2ntzm.m#-i > h-aacawe. 
[0031] ^fc. ffiftmm#'( >b<F>'pts.<t*>\-i 

ft«-S>ffi«BA8B9 □ y *«*IKR]aLT«fFr*miEB 

[0 0 3 2] MIc. nGMHffi|gUlir«ttdnT^«m 
C#*»#-f > hco^-^li, M§2xX h*t#i[sl88lc5l 

[0033] caRHicas^aaaniEiaaT- 

trn^Lfcff 1 aatUttBU* hft>&aa>]W > r<g 
«. S^SSW-f > Hc*Jtt*»B«>*aai0>ffla* 

atNMMW > hflMs^ttarsxx-y -^t. meaa 
Mia* i RWdW > k a i y- Manama 

ttatta. Ktfai ^X h/t*->tJfl<rtTft2ttl*£' 
= a U--> a >*m». lltietR 1 BadW > h»A©J» 
*£Wf2T£i:#ic, a2*&m&|SiiJX ^£^#3XT- 
•y•7'<^:. WEm2ScW->5iU-->3 >l:±0. JfAxd 

aa^fcuttisa i aatf-r > h£»i»LT. m^KM 

[0034] ±k^x h^ftc*i>x. bgbi 
«»#-r > h^fi57T7 wiem i wstf-f > 
k fliiy-hu^^iiisttmiMi. atffxM^ 

Jp-f > MCfctt*>->S:aU-->3 >H88Ftt£»£X^-y 
■ft. UShfcHE'/SaU-i >a >«S^MI'fr>UT. 

ffiie^x hBa*af*«aBJiiBB&tfBBajSBBe 

M«rftMillilltoMa. fttt. BlflcKElBoafl^ 
[0 0 3 5] MIC. WEf7 l*£a&$(*SBaffl[e]B 

&tfaaajiiBB*Ma'r<&MaHBa>tta. bcjccb 
aaottf^^-f 5>y*ftSf«XT-v^©». nea 
2«»#-f > k aeaafflaafttfmeMaaaoa 
ee. ttaaottfp^-f* >y. a^naau^^waa 
»««*ifli>Ti»E« i y- M"*JKD0tttta«« 
»^MS:ffi>. a2y-hu^Ko0B«aa*«:»* 

X t- y X" £ M I Z m A. X I » T t> «fc Ir \ 
[0 0 3 6] MEJB2«(!|5-f>htj|4Xfy 

y<z>&. ffiaa2aa4W >k a i y- M"w«>iii 



sMftttiaaux ha^ttaama*»4XT--v>'*aic 

[0037] fcfc, rngBaa^-f > haaa. anaa 
u-^Koiia«tt««±<o y - h * t n&m-t mmtt j 

[0 0 3 8] Mil. ttCMMJlW > h«»SlffiMBRai 

aw > ht*«^fflm'r^xT--y7 r OTHfiic. fxhata 
art«cfii&s nsttw* aa Lfca 4 *&aj&p$ u x 
hsfts^f-^t. aiHa4*aaiaa'jxhA^. 
jwiEaau"<;Koaatt«a«±© /- h * t»Jt»M«* 
^«ia/«c/-h*. *fcit« ; f*a< ctt«toa5*a 
tuttW'jxhfrasx-ryyt. aeas^auaau 
x h. a 1 y- h k^inoaaaaaa. rexb 1 ^x 

h/t^->«rffll»TWEa I *»5'5aU-->a>*fT 
5 Xt- y y<h £MIC« A.-S CitAUOSJ Ll>. 
[0 0 3 9] ±IB<7)cfc5ft¥i*#*«lIIgSKtf^X h£ 
ttT*4t. iiftDjf^fflcnxX h/^->«fflt>TafT 
L fctta v 5 a k- •> 3 > Wijig^f# 6 tl Z> SAW IC 

a> sraaixTir**. x*v>aa*ttJ:o 

(DSttyi^Srfr-t-C^S. MIC fXh/^->lii« 

ox. ^xht>a«afptBffnuirDy?«aaTra 
*fc(tK<r»ttaam««r»*wnaaif*4. 

[0 0 4 0] 

&m-tz.$t>ft\z\mm?z>mmn*ttt. 
[004 1 ) 1 (oaaaatca^^a^a 

-So S I liLSiroi^gBfl|fi£^^-r^P-y ^HT-JbD. 4# 
IC^X hB#ICffiffl*n-5[5]gSlCOl»T^LfcbC0T* 

[0 0 4 2] H^I-^i^lC. LSI10|*ilCI±xX hfflro 

a&waa^'f > k (SAW) t. &Kaii*4->Hic*i 
«*5T-xha«^A*sn*Bafflaa2o<!:. mmmm 
a2o«:S!i»-r-5SijaiHia3o/»^itenTu* 0 aa#-f 

>Mi. LSIlOflCD^X httfclalB. |5i]x.lfm*&t)ti- 

ADy7^rt»/-HWr*4. Siia@aiiSystem 
_CLOCKlf^. Sysiem.RESETfl^. RESET_OBSfI^. SHIFT 
_0BSm^7j<LSI10O^a6^t,A^^n. U-t-y hfl^RS 
T. ?Dy?fMCLK. RUJ->7 hm^SHIFT^ai?jr 
•5. -f-UT. CCORSTff^. CLKff^. StXSHIFTff^lC 

j: oaafflaa2o^aasn«. /«c«aafflaa2ou. 
Lsno©iia«f^ixaa«:4Atet» J: 5 ic ltisit e»n 
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r. 

[0 0 4 3] S^T-5«t3tC^ai|ffl(HlK20tS. CLKft^ 

l~21-4£<I*.Tv>-5. 2t&@07'J 7^7 0 7^21-2 
h 3ei«7U 7^7D7y21-3Kiai^Q2. Q3I±. XOR 
y-h22-llrJ;0»ft!}«i&SfttS{#^fT^n. £(7>«g 

-f >/\'-^23TSIte$n7c->7 h«^SHIFTIC 
J: 0-7;U^y*Ui7-y-25TiaS?^n-2). 

[0 0 4 4] #R9I^'f >Mc*3^Te»l^tlfe«^^ 
^n-enff^DI0~DI3fr^)<i:. (HtDIO. OH, DI3I* 
-f >/^-^23ICTS<fc^n^>7 hftftSHIFTi. ANDV 
-h24-h 24-2, 24-4lCT-5-n^niSSfi«»AtfTt)n 
•5. ff^DI2ti. nffi*^A^j5n-SDI2_disablem^cr» 
Seff^tSHIFTm^coSeffl^i^ANDy- K24-5TIS 

mnmnitxtzm^t, andv- r-24-3icTa&swsis 

DI2_disabiefi^»C-O^Tti*lr.P$ffllCSSi 

[COin] £T. V)l-^7'Ui7^25^J;0iMlR$n/z 
<f^li, ANDY- h24A<DtiiJ] tXORY- h22-2lCX^ft!j 

#}%imftmmmt>t\> *<nmmm%tf7 u -y 7*7 d - y 

7*21-ltf>A7JDl£fr£. 7'J-y7'7a-y7*21-l(7)ttl7jQl 
ti. ANDy-h24-2(C*5tt*jS»^*t. XORy- h 22-3 

-cmmtttii&mnnwfrtift* z\nmw^m^y u -y y 

yay72i.zcr>^i]D2tts.Z>. 7'J y7*7Dy 7*21-2CD 
tli73Q2(iHfia>COiSOXORy- h22-l^A7j£n£<h& 
K. XORy- H22-4(CTANDy- h24-3cOUl7j iOfgJlfS 
«#a<fffc>ft. 'J -y 7*7 □ y -7*21-2(7) 

A7JD3£&-5o 7'J •y7*7D-y7'21-3coai^Q3 ! bi/cXO 
Ry- h22\^AJ]t<t\Z>£mz. XORy- H22-5KTAN 

Dy- b24-4<nm-h£(»Himmn»tfmotx. *r<nmw 
[oo4 6] ±tem.mm\si&2(Mfflw®i&3ofi*<b<nAi] 

^RSTlCctoTUt-y My. ->7 hm^SHIFTJCt v 

[0 0 4 7] 
l&2] 



S 2 



RST 


SHIFT 


H * 


0 




'J-fev h 


1 


0 




1 


1 


5/7 KBffc 



[0 0 4 8] Rjffl#-f >h(?5|®cD+v7 r ^1-ti. + -T7* 
fflls]gg20»i. *(D*^«ft8te£xy*y*aEt8U->-X 



yx H**tt©Lsiiorta8iciSici»7>«#ffiL. km 

6f. gi&O^X hlS^a'jESfftrl^tl^CfCft*) r a i 
iasingj Sg^rtM/^n ( n ti7 U «y 7*7 D -y 7"ro&) 

3&7-c-KA'-y:7lH]g& (7^-h'/\*>y 7-T^f-y Mi 
■ ) l±. -telCvi^^JESSUxX^t'-y hfttrfe 

(0 0 4 9] Wffil|s]gS30tJWajCOjl0. LSI10COji#»| 
f^ffl <»: (igij ICRESET.OBSII^ tSHIFT.OBSft^ * A73 ^ 
n. ■€■©». System_RESET«^iSystem_CLOCK*^»'A 
77 3*1-5. -tUT. SSiJffl|a]K20^$)JW-rf)RSTft^. S 

[0 0 5 0] SKjU^Ohro^/jftJCO^T 

BHBT*. MiS+ttcafcftftUflroyx 
h /* ? - > TCOt- x Kl- =t r> xm t±3 $ tl/i /iSfcWlc 
ttLT. (a3(CjKfSaS7D-II^-pT*^$n-5*>C0 

[0 0 5 1 ] *fcfcti&J3UXM0 <8u*&ttj& 
PSUXh) li. LSIlO^iiftiftft^-KcD-rX h/t*- 
>*ffl«r>Tff ^Jdy5al/->3 > <§g I SScf*-> = 

a*. *tttatt»u^ h4oiciaiii$nfc*ttajai»»c»it; 

-r-5LSI10^ffl5<O/-H<7)^. K«#-f >htUT«ft* 
ro*f)-E-7/«cS^I^'f > hfgffi^rffldiU (X7^-y7"Sl 
0) , SSI^-f >h«5»4lSr»«). *«iai«l*UXh40 
tiLSI10l*9(7>-gBTX*-V >f5f1-7iMliBIST(Built In S 
elfTest)€:igfflLT. ^C0*^{tlfi!(Rilr» It 

[0052] aay-;ni. Rw^-f > btLxmtHL 
Sti!ffi42t ) aj7j-r^ (x^-y7*sio) . &mx-i>bm 

MiLTIi. RTL(Register Transfer Level) *7hi 
<T>J- Y^ftUWXZ%\>V>im\lt\Z>. RTL^-yr-t 
t±, U->'X5'<EiiW'^;UroiSaiB^l3j:0»^nfc(HlK 

7 >s#t>fc»^'E>ffi$feW<cia.5<«t7ic-r*. ;;t. Man 

^Or-<g1f<hLTRTL^>y h±<D/- K€*'|g^T$ 
-5fe<7)S-iS^S*lCO^T«nT4o<. giSOTLSIIi. 
^<h'<7)«^. RTLlft£<CJ:?Tl£I0flM&&ei£LfeRTL 
^••yh^f^fEL. iftf^ttSEfflyxh/^->&f^fi)cLT 
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i^uosisfMiic j; o '# ^nrz^nmonmm nv> z. 
«rigrBao*r B w<fy- h^fmtsii: 

SfiJffl (reuse) \Z *iUTli. %ifOT*^. LSItf>*v Mi 
RTL *-y h (£6£&tf:5'1' 5 > f SigftOT^ffilCOl^T 
<7)iff$8tt£) . S/ilico+PflW/cty- hl/^*JU*-v h 

"OP** hlC'i. RTL ^ y H^trojtiWWJTtS/ 
-Hi:. ISSSfiE-y-^ttlclCSflt^giJOWlt^y- 

•5 7— h' izttfo l 7c*#ffiSfc mizti L. — F£& 

flltf-f > htLTIS^-r^i^lc-r^. gifi'iJ: 

<OA^(i. RTL*y h?>S- FZtfWmzWfeVZtH^ 
[0 0 5 3] X^-v^SlOlC^UTttai^-JU'iOiM 

mffiizimmnm^^ummzwmis. 

iil/-/a >-C$Slg-r-5/iS6OTSj|i|^'r > h43 (Sg 1 

gaitf-oh) fc&jg-r-s (x^yysn) . mmom 
flaw y - H*H»rnt)SiftiT^-5*&<7)^Tn^co / 



*rtl Z Wm Lfz&tfflz/S. 3. 1/—/3 >TCD{tl25:T'5>£> 
W±IC OiMS'J^ tl^SilW-f > h43£LSIl 
OCOAtB^)« ; f44i&«rPSO#ai^'f > hi: LT. LSI10W 
y- h h45 (Siy-h U-^KDOKf&gm 

$8) tlta^fflrX h/\-^->46 (SlfXh/t^- 

Xh47 (Sg2*&fcB&|5$'JX h) £'f#5. CtXli. S* 

mz\mmm > Mf A<a^£jMi *>co-e 

im>)X M7£ftia>ttW >h«$B42£. 
JtW > hNiUfcy-JHcATJ IT, fSiffltf-T > hi: LTtS: 

^L-fe^'. ^m^ma^tanmnMA^tzbo), mut 
&zo mm&¥$izttm?z> y-h* fcigifl'i* -T > h i-is^ 
l tz \z h frt> 6 -r<$ a $ nu a> o ;t t> <r> z ®m * 

>h48 (H§2fgjP.i|:iW > h) ££b^f£. 
[0 0 5 4] £ T, a^WlCIEJg^i^^ab^^jR^S 

fea&irii, naiiffl(i]'is^i:<o c fco^>"f s >ycwsB{t 

fflrXh/t3?->fflf§fflJ#*LTl>4. -^iziS^ift 

>cto«ifiJt^nTfco t ^n-e*tiLsno(*ig['wi#$roffi 
->T'liu<o^(7)Ka'l#'f > hli«»!ft:^n/ < £^o/i 

0. h/^^ — XC^SV^Tt), LSIIOOvXt-A u 

•b-v hiffiiW&LTSt^'ifcl&Sigfc'ltf-f > h^feo/i 
0. xXfA'Jtv h^^O^X h/^->fc*ltT'L 

icjnfo CtXli. *5^$©f^ h/^->lCTLSI10 
WiSS->5a-U-->3 >^^ffL, Ka'l^-r > hPl~P7 
Wflco^fb^t-^-tcL/ifcroT-fe-S. Tl-Tl0'ii> 

jak-/3 >mm-e$>z>. 

[0 0 5 5] 
[« .3 ] 



a a 



Time 


Sy8tero_RES£T 


PI 


P2 


P3 


P4 


P5 


P6 


P7 


T1 


0 


X 


0 


X 


X 


X 


X 


X 


T2 


0 


X 


0 


X 


X 


X 


X 


X 


T3 


1 


1 


0 


0 


X 


X 


X 


X 


U 


1 


1 


1 


0 


X 


I 


X 


X 


T5 


1 


1 


1 


0 


X 


1 


X 


X 


T6 


1 


0 


0 


1 


X 


1 


X 


X 


T7 


1 


0 


0 


1 


X 


0 


X 


X 


T8 


1 


0 


1 


1 


X 


0 


1 


0 


T9 


1 


1 


1 


0 


X 


1 


1 


0 


T10 


1 


1 


1 


0 


0 


1 


0 


0 



[0 0 5 6] WiZ\Z*?*.o\Z. S^WKPl. P2. P3. 
P5livXxAU-fzv h&Jtt&Wa-^lwSSjgfiifci:* 
P4. P6. P7fi->7.^AU-fe-y h^trSg^fSSrS-S* 
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±) SrSAlC-f £»Ct±, ^-ftiPl. P2, P3. P5£P4. P 
6. P75rS'Joyj|/-y(cLT. XtiL\Z 'J -t>y h <W«£& 

-t-y h d->' v i^^ewffi^ e> yju-7*<fc-f s cti:<c 

tetli^. cn^U-fe-y Hfi^li^X h/t^->«lc 

[oor>7] c^it^:)«7D-^T, mm^> 

h43. LSIlOCDy- M^Jl<*-y M5. f^h.'^->4 
6^fflV^cl6Sv5aU->-3>$:*ff L (Xr-y7Sl 
4) . »H*ffi49£?$T\ -E-n^fitcRS'lffltHlBS • MWa 
->'-y? • = >y*5t3ta , y-)KC«tO. KSIffllslES 
• S<lffllO->'-y ?cD»|B5c. SfX h/^->ffi<0*iJ'l«^"f 
= >y«$850£®£ (XT-y7Sl5) jfcTKteSLTU 
5. ^tgj&telc^ttaRaWBBcomBKti. § 

t-y htt*t£$D{5Jfc.5-»M i7^TA^-r^^<t:^r5/iti 
$8££frfcCDT;fc£. 

[o o 58] mmm >btm.mm®n<n5"( s.>?m 
mz-o^xtt* wabbi (a) nm. u) ic^t/t<t 

^-r^n-y ^a-e&o. .(b) . (c) ttRMtfoh 

n 7 y ^ tli fi & to-H: a y ? 5: & & L 

fcttifi. K.t/7'J v77n-y7*di;n^b&<^Strttav 
•y ? £8tfeL;tai*jT$>*>ia&cr> < ^ D -y <J t?-*<» 

10 0 5 9} HTfxT^iolC. Sfil^v-f > hA^-y^tti 

-€-<07ry^*«*— K(Hold)ri>5X,ll>-(t 
hrough) K /«£ -5 i7 □ -y i7 CD X <y T^" CD tf} il <±* f 7"^ 

t$ns. Rai#i->hA<7'j-y77o-y7*ffi;D 

fr^&frSttu x-y * LT/i^lHlKcOtll^Tfe 
^cD7U-y77a-y7coaj73;5<3!8i2n2>$> 
a-y i^coxy W1:<r)&-hi)i*xzr*x Stl5. 
[0 0 6 0] **JS®!gcDgSi|fflI5lKli. iiSftf^fflco 

Pi CD 7 U >y 7*7 D <y yiTCDx-^eiiBfcD*-^ H * 



-f A(HoldTime)iS££:. »«fflEIttrt»T-> 'J7JUt 
»«Sftft 2 11 cO 7 U -y 7°7 □ y 7*MT©7 i -3'(EiS«f 
co^-Jl/K^-f ilS (X*-v >?a-y ^v-X-rA^ 
D -y 7 t m C 7 <f 7<DX * Y >Ktt"c?COffilE * t W\ U) 

5 ? a y ^ & ic Raw ines ^ &i$.-r z * . 

[0 0 6 1] m 2 (C>L(ttnfcdisablefi^i; 

ti. ft!i<!:tk»LT'>^cr)/^->TL^«^fiiSrK'i 

^^Lfcfccoi±cr<'>»<!:M'in, cnefc'ttic^ 

LT 10coKaW[H]?S£&tt-5cDli. f-X hlilKcOMH; 

> ho>y>l-7\z$isb, «^ttt/«f ^«(Hf7 h/^- 
>-Ctidisable=l^-r-5>dtT. -fccoRi&i|;iW > 
cotti^^RaiifflleJKlcA^ $n/il>«t 5 IC IT, Rfflffl 
@KcOf^5§7l^&imf*co^te<«t disa 
ble(i^CT)SilHm$r0 5 (a) (C. System_CLOCKm 

System.RESETtl^. SET_DISABLE{i^. SlAlisable 
ti#CD*-f = >i/^Y- h*05 (b) iC^f. 
[0 0 6 2] disablem^^*(a]iS60 
(i. 7'J •y^7D y7'61i:V^^7 , U'i7-t>-62i:ICi0ei 

stem_RESEHi^lC<t 0 , 7 'J y 7*7 □ -y ^610^^ «t, 
J1-gBA»'bA^^n^SET_DISABLEfi^i:«riMtf?-r-5. * 
L T7^yi^ i/ -*62TiaiR $ n/i[f#*<7 U -y 7*7 □ 
•y761cOA^)<!:^0, -^com^ ^disabled ^ t ti % . 
ccoiotc. yXrAUtv H+A:rt7*T-^7*Hte* 
7'J <y7'7a y7'{CigSJia«illf^fflA7l«B^*>^ttS: 

[0 0 6 3] SX, WilCfcORai*^ >M8. Raw 
(p]K • WHBn->*«yd7CO«lB£50A<{#6n*. cn<=> <0.W« 
t, LSI10CORTL ^ y h51. S/iiili^SiiftlHflcoy*- 
hU^W7 h45t€:A*li:LT. SSS^BR-V-JWifc 
l±*-y h^MMto-y-JU^ffl^T. Biffl^Oh. RSI 
ffllslKR^Sfl'®D>;-y ?cottSa;*nfcLSI10CD*-y hco 
^M^fTl» (Xr- y7Sl6) . tttzU?- hVOl*v 
h52 (^2y- h l^^^cO|5]K«iK1fl«) &®Z>. - 

^. fx h/^->46tc-pt»Tii. mmo&mmb* /1 

52lC»(SLfc^ft^?TU (Xx-y7S17) . grfc^C^X 

fe. StW<£&W#i«^£*&ffi&reux h54ti, 

[0 0 6 4] -rUt>%, Rai^-f > h48iLSI10COAai 
*igff55£&f5ScD&ai*'f >htLT. *^tiJftW'JX 
h40<h. 7CCOy- hU^l^-y h45ixX h/^^->46 
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SaU— *HA^LTg&£l^> = il'-->3 > (Sf§3 
5S[p|->Sal/--/p» S:HffT-5 (X^ y ysi8) . 

t^X h/t5'->46ICO^T(i. MWais-yZt*) 
-fe y h*-f 5 >i7 (B#£"J) OTtfiaicS^. fXh/^ 
->460>&xX h/^-XCfc^T&eifflJiW > KTft 
l»(0ttHlA«WJ»S*l4l»lal«:aaLT. Ctl«r*R«!t5 
-f > h lCB8fr5tt}JP«$B<>: LTftK->5 a U-SHZX1l 
LT&W->5aU-va>S:fTO. .IftlI=tO. HISSI' 

frt»n^> 'j -t h ^-f 5 >yics-p%>fc«rw->5 a u- 

*&til#PS'JX h54 (m3*&ffi&W'JX h) #»*>n 

*-y h45W«a^'f > HlfiCDA-yXrSrttJjPL/i^'y 
h£f£fi£U -E-tf>tiJ*/£Ra'|:lW > h<hU 'Jir-yhBt 

fflijffl ®t&20^<D J? □ -v ? \jj IIOl>T«. RfltRfts*- 
10 FiRaUfl|ElR20£ftfts£-&**- KfcSHt. 

[0 0 6 6] ±ieSUSgfgjilCj;ntf. »By5a lx--> 
a ><Dtt**S*lfc*»fflttWI=S^»TR»|3|i-r > h 

[0 0 6 7] /iii. **R»»-ctt. *«mai»'jxh 

40li. LSIlOcoy- M5K**U 

* - > 4 6 £ ffl H T ft » v 5 a U - v 3 > * II J£ L T f# 6 

aU-->3 >li®S4)T*^CPUB#ra (ffJPVM) £51" 
5t>WT&0. 5fc&ajftl^40£*5£HJ5<7>BMO/c*llxa 

[0068] s 6 \t*nt&mm<D& 1 w^jgesjKo^T 



[0 0 6 9] ttit>%, #%MMT'l,m:i<n7a-<DA 
*t«cft5|c«aittl»»JX M0 ($ 1 *tftHJ8MW»J* h) 

©y-hl/^y h45<D*l*tilft»56 (R4**tiltt 
K'JXh) CDrt, RTL*-y hoy- K**WJT€T4t> 
(OtzimmLX (Xxy:/S19) . **mtt»UX H57 

-> 5 a U- -> 3 > (Sl&iv5al/-y3» £SlfT 
T£ (Xxy7S20) CtJlJ:O5|««m»l»40 (3 1* 

[0070] *mm\z&nii. **iaa«iuxMot 
wx^^Mfat «fc*«)t*fT -r $&fls •> s a u - -> 3 > 

i:. R»RK8ffl«>SM*ySaU-S'3 I/CffluattRy 
SaU—^i, iS-rLfcl^i:T*-6^S(i/«£t». &#<7> 
5 a x 3 >li. RTL * y h 0) J - K£*WJ 
-C#ittWa*©&*fc£»T*fT-r*>fc«!>. OCR 

uw m s t ^ . -« t: mascr; ^ x 5 a u - x 3 
«p«*«ea/«tt>«)i:. tt*6jw*nfe0> (cpu»#rfl^j:o 

ht**«fci<>Rl«BSi#-f > hiiJjP<0^**a«fc-5 
T'frt->. «*IWI8fflroai»->5aU->'3 >a&m<o& 

[0 0 7 1] ^IC**M5»R<7)R2«)3K»«I;^HTH 

snop^eBwy- H-r/itJ^Rafl^-f > k^, s7«£-5^p 

CISIWLT*ffr4RW;i?-f > hO^JU-ySfcRailffl 

[0 0 7 2] E!?KT-5J:eilC, SiJWlHlf&30*4. System_C 
LOCKfS^*^ 2 ffl^cD fi^CLKI . CLK2^±fiKr 

^tiiWay .y ?30-2£ . a -y ? <I^CLK2lC t J; 0 1* 
HF-rZfflfflaisy ^30-3i«rliATl»-5. *i]fflln->'-y ^ 
30-2. 30-3HRESET_OBSfI^S^SHIFT_OBSff^l3t¥o 
T, U-te-7 Kfl^RSTl. x7 hm^SHIFTl. StPJ-t-y 
hff^RST2. y7 h»4»SHIFT2ffl^S4E-tl-en^BET 

So 

[0 0 7 3] LS110W|*igCt±j7D-yi7CLKl, CLK2IC[^«8 
LTiftf^LT^O. CLKUr^M8 LTBif^T SRaW'f > 
h (MAW) »iCLKHCl5]S8LTil)f^-rSRa'lffllE]K20-l 

ir^^nxt>-5. mmmmmo-wt. clkikibjkult 

i*f^-r-5*iJWai'''y ^30-2ICd;-3Tfti|»^n-5)„ 

ic cLK2\zmmLTih fti-zmmm > h (mh^w) 

tiCLK2C|5j^LTi!j^-rSRai)ffl[ilK20-2IC«^$nT 



(11) 
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^z. mmm\Bimo-2i*> cLK2{zmmLxmf^-t^mm 

n V y 5 30-3 \Z £ o T fllffi 3 ft 3 <M« o ■> ^ « ^ 

*B*<s*ELfc 2 mm<n pay $ \zmm Lxmff l-o 

> h £ □ >y >7 IcftJQ LTftf^-T SRSlfflliJB 

[0 0 7 4] *(CC(O^^W^2(7D^S6^fig|I^^¥* 

W-T*. H8ttLSI<0|*3»#|j«O**|gT**. 

[0 0 7 5] H^-r*cfc5fC, ***»»l;:ttaLSI10 
Tit, «1 (D*Jfi^fiT^L/!:«»i^>h(7)y;U- 
7 P ftl3{¥oT3OC0gai|fflIplK20-3-20-5^IS(tbftT 
t > 5 o Rffllffi 0K2O-3R 20-4 H*W[5]gS30^ttS ^ "T 2> 

K#MaftTl><&. ft*5* ft«WfflHES20-3-20-5C5rt 

-3-20-5(C;fclt&xy*^rjEfii*fm> #H3Hffitn]tt 
SlCfirfcft, >7 hftfmRSi|ffl[IJB20-3-20-5£T# 
vUr^»«Sft/tttttTfTt)ft4. 
[0 0 7 6] »ilBllHlK30cOrtaB<^iJ-t'y hD->*7 

^^»rt&tf-€*(0»f^^'f = >yii-E-ft^ftH9 
(a) % (h) llTftLfzJiOlZU-DTl^c 
[0 0 7 7] H^ScfcolcUir^ hn->*-y SM±, 2^ 
(^)7U 'V/7D7y70, 71 1. -f>n-272t, 2 )@<7) 
ORy-b73. 74tfre>mtitZtlT^Z>. 7'J'y^7D7 
^OfiSystenuCLOCKfi^dctO^JWSft, RESET_OBSff 

^*<A}j£ft£ 0 ytjy^ynvfiut: y*)vzfya 

*y -/70coa4 *JQI R ££System_RESETfI^lC 0 M » £ ft , 
-f >A'-^72JCJ:0S«b^ft/i^K7 , J v7ynv77\ 
<affl^Q2*<A*j£ftSo ^LT7U>y:/7a*y:/71c7)Uj 
^Q2(7)Seff^chRESET_OBS«^<7)i&^fai1l»^ORy-- 
h 74 Id J: 9 ff ft , d (DOR y — h74(Dtij~fo rt<RST_OBSi ft 
ntfcZ. MlC, y U □ y y71<7)U5^3Ql cbRESET_ 

OBSfi^^^fa«»:^oRy-h73{c^0fT^ft, coo 

Ry~ h73CDtti^^ST_OBSOfi^(h/ < f 5„ 

[0 0 7 8] iClBBtt. System J^ESETW^lCcfcDfflW 
ffc^ft, 09 (b) IZm-fiLOiZ, RESET_0BS<f*f£7 
frjzf C L" l^U) Ht^SlC, RST.OBSO. RST.O 
BSlff ^OJGK/^Y 7ttSiZ>o 

[0079] miyhmmpsm&mtuvttm 

p^'it7ha >* -y ^ (Dm&LWt 9 -f ^ > £^ft^ 
tlBlO(a), (b) H^-To 



[0 0 8 0] 0^^^i:'Jt7hPy7^H 3^ 
coy ij y -Jy a y 715-77, 2 •Z><D~?)l7'Zfl' £+>-78, 
79, 1 OCD-f >/\'-^80, &tf 3 ^COORy- h81-83d: 
^Iti^, 7 U 7^7D 7 y75^System_CLOCKft^ 
\Z£.r>$m2tl, RESET J)BS«^**A*a*l3. -fL 
T, C(0£ii^Ql^7 U *y 7^7 P 7:7*76, 77CD^D»y^ch 
LTRATT*. 7U7y7P7y76> 77ti^ft^ftT^ 
^7*U>7-tf78, 790ai7^^A^^'r^o 

[0 0 81] v;i^:/lx5>U78tt, ^«BA^A*aft-f 
W^-^aOfCkOKteSftfcSTD.ORDERW^i:, 7'J7 
7 r 7 □ v 777<omi) t £SystemJ*ESET«# >T8 
ftf*. "7 JH^ ~f\/9 •y"79tiSTD_ORDERft^ £ , 

7 U 7 ^7 D 7 Zf7W&Jlt £System_RESETm^K»"^ 

[0 0 8 2] fix, ORy-h81{IctS, System^RESET 
ft^ drRESET.OBSd^OISSfPiSff JKm^<RST_OBS0S^ 
tUZ>o £fz, OR¥- h82\ZJ:Z>, RESET^OBS/M^ch, 
y U -y 7^7 D v ?7S<Dth}]Q2<DK&mn t > 7 U ^y ^ 7 
n ^ 7 r 77<Offi*Q3t€OlftSf0}Ji»^*^RST.OBSlS#<h 
/cC^o ORV- ha3(C<tSRESEI-_OBSfflflt, 7 »J 

7 7 / 7P7 ^76<oa *Q2 ct , 7 'J 7 7*7 0 7 ^77com ^7 
Q3^SG(I^ <h <©«WlfP» JWS**«RST_OBS2m^ t ft 

So 

[0 0 8 3] ±B*li*Ttt, System_RESET»#lr«kO«I 
^fb^^fr^ft, STD_ORDER=l<0^^, RST_OBSfI^^T^7 
fYyCt^Sl:, RST.OBSO, RST_OBSl, RST_OBS2fi^ 
<nm\Z7 0"r4~J t.t£Z> Q mz. STD_ORDER=0<D«^li 

(0 10 (b) ) , RST_OBS0, RST.OBS2, RST_OBSim^ 
(Dm\zr!7 9-4 ZftUZ>. Z-<D&o\Z> RST_OBSlff^£ 
RST_OBS2fi^iifiJW»^fC«5 UT^-Tft &9c\ZT 9 x >C 
7 r lc-rs^t>oJ^T*0, «ti:)IM^Jt7 hRJt^wf 

[0 0 8 4] ft^3, 09(a), (b) &tf0 1 0 
(a) , (b) (Ci3l»T«i, U-tr^y hPv-y ^coffi^T 
*>SRST_OBSi (1=0.1* ) ft^li^TRESET^OBSfl^tcO 

LAc7U 7^7P77 , oai^^&MTS!ffiLTt, 

[0 0 8 5] &\Z. C<D¥ZW(Dm3<Dmmtemz%Z¥ 

Ta^rso m i i \**^i&mm\z%%Ls\<Dft&mtiL 

■J-fe-y hft#HJHU-by hfCTfftor, SIA^^^LT 
v 1 J 7 ^fir-T S t> <0 T * £> o 
[0 0 8 6] 0^-TSct3(C, feJ»IsIB30(iSFT/RST_ 
0, SFT/RST_lff^££l£U ANDy- h90lC J:SSFT/RST 

X*V>-f >^SI^A^^ftSo ea«ffl@B20-7OSI 
JCii, efflffl®gS20-6COdi^SO<h, SFT/RST.Off-^tcOA 
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fc, RM'lfflli]gS20-8COSllCli. «Hfflll]tt20-7©iH*SO 
t. SFT/RST_lff ^ (hCOANDJr*"- h92t*Jtt-5ifemttillS 

[0 0 8 7] ±iega«ffllHl8S20-6~20-8©«lBK^O^T 

lri$l»T, "J-fe-y hm*tRSTC:BBfc£g|S5}-£«< Lfcfc 

[0 0 8 8] $)JffllI5]gS30i:*3tt-5'J-b-y hDv-y 

y-WftfiSfflfciH 1 31=*-*-. 07f:-r^cfcol*. #>J-fe-y 
hPv-y>Mi0 1 OK^fJ-fey hnvy2fciH»T. 
ORy- h81~83^NORy- h84~86t-^M-r-5<i:^IC. N 
OR-/- h87~89$:iiJn]L/S : tCOT*^)o -T&fr*.. RST_ 
OBS0~RST_OBS2lf^ i SHIFT_OBS{I*l t OTI&Sf P»H#^ 
-?-n-e-'nSFT/RST_0, SFT/RST_1. SFT/RST_2fi^ 

[0 0 8 9] * 'J -t -y I- P V -y 9 liSystem_RESETfi*tK 
£01fJ)MttfU2n> STD_ORDER=l<7)«&. RESETOBSfl 
i yiC-r-S^lr.. SFT/RST_0. SFT/RSTJ. SF 
T/RST_2li^<Oie(C" 0" i£lrSTD_ORDER=0C7)* 
SFITRSTJ). SFT/RST_2v SFT/RST.HI^cDlHi-" 0" 
RESET_OBSfif^l±. SaflffliaES20-6~20-8Sr5l 

[0 0 9 0] *lZC»^HJ«^4 033l^)ete(-«^¥* 
#*ttlil»R«-€-©T-Xh*tt»:-3l>TRWr*. ±12 
JH*S7B<£T-»±. £*WKfc«JiW > h 1 «lc*tL. KM 
ffl®tt0>7 U -y ~f~7&"j~f I h'-y hTJWtS-r^SlBKlC/i 

H4*«!K-f >Mi£fc<D-fflT*S. Mil. g&^T- 
[0 0 9 1] ±|E0>/£lZOl>T©t«E*fTo;fcR«#'f 

•> 3 >nff^*49ics^t>T, gjg&tf-r > h • esiffl 

@K • ftiJ'^D->--yj7S:^-r-S (Xx-yT^l) ctplC 
[0 0 9 2] mi 5\tLSl<Df*i&Ml$.(Om$mT'$>0. 



BabTftiJ«iaK32»Cffl[SriS:SLT^<C:tllJ:0. ttff 

*tU©*l*»-3fc««fflig!Srt©7 'J -y 7*7 □ -y 

•y 7"LTy U 7 JKE2S*nti** J: 5 C Lit fc©T?»* 

(3W®8832c£>#f6£lidisable<f ^IS^ffl <D fc tf> £ |s] 
tk) . *Hro«Ttt. SiHffllH]K20-lHC*3^TK^(O 

[0 0 9 3] *lCCOTS!^0)m5<D^tg^SUrf«*^* 
UJ^I-S. 0 1 6liLSKDfig|$$/$£^T8ll§0T£)& 

[0 0 9 4] ttftttLSIfcttTST-:* h/t*— >fc, K 



[0 0 9 5] 
[«M] 

K 4 





PI 


P2 


P3 


P4 


P5 


P6 


TP1 


D2 


03 


U 


U 


U 


U 


TP2 


U 


U 


U 


01 


05 


U 


TP3 


U 


01 


02 


03 


U 


u 1 


TP4 


U 


U 


U 


U 


02 


04 


TPS 


D2 


U 


01 


u 


U 


U 



[0 0 9 6] TPi(i-l-5)liT-X hA^->(^lg^S 

\Z. h(Z>tft(P2,P5), (P3.P6)T?«4tt(«**Jttaj 

h/t^->rtT*ti(P2,P5). (P5,P6)COt*ttJ, 

ScfcoilLTkct^o ^LT^-C7)£±J^^LSI10^g6CO^ 
SJffl®K20.13'\A^i*nSo S/c, ®S34li|J(ClS0^ 
Ltz. S/XfA'Jty h^(Cjg^ttiiS»ifPfflA^^ 

[0 0 9 7] ±!2cO#J©^»aii-|Ba?-r^>chWT^J:^ 
[0 0 9 8] ( 1 ) ST. StB^Bit^TX h/^- 
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&mMm<Dm&T'\Z, (P1.P4). (P1.P5). (P1.P6). (P 
Z.P5). (P2.P6). (P3.P5). (P3.P6). (P4.P6)#i£ St 

[0 0 9 9] (2) ±12 ( I ) T*ai4ftfc8SI#-f > 

K«ai(Pi.Pj)ir*5c»T. Pi-e&aj. PjX'^mmm^ 



izuz>. cn^ii (i) <ry?)[>^zfU!7WMRm^Z 

[0 10 0] 
[*5] 



* S 





(P1.P4) 


(Pi. re) 


(PI. TO 


(PIPS) 


(Pi re) 


(P3.P5) 


CP3.P5) 


(P4.P6) 


TP1 


0 


0 


0 


0 


0 


X 


X 


X 


TP2 


1 




X 


1 


X 


1 


X 


0 


TP3 


1 


X 


X 


0 


0 


0 


0 


0 


TP4 


X 


1 


1 


1 


1 


1 


1 


\ 


TPS 


0 


0 


0 


X 


X 


0 


0 


X 



[oioi] o) ±e (2) -zmzti\z&-32, ±X 

> hoM^iMlR-r-So " x" it" 0" RIT l" out** 
- >T" 0" 1" , " 1" 0" »-£5lLfcfc£><t-£- 

(P1.P5), (P2.P6) 
(P1.P6), (P2.P5) 
(P2.P5). (P3.P6) 
(P2.P6). (P3.P5) 

34fcia^^n^) <r>mtR.mn<nmt> TPi~TP5»-*tu 
•e-n-fn" o" . " i" . " o" . " i" . " o" tta. 
[o i 02] *.%mwimz&tuz. mmmmnpvn?*) 

[0 l 0 3] Jitemi 75Mm5W*ig^S|-CSiBqL/cct 

ftajssrrecrttfcTs /- FtcttLTo^ftjRiitf-r > h 

BjiJoa<&gfcx*v >istt#feictt^. **HOfcu 
f x hiiiiSOTtttiaTSfc. Mil, xxh/s*->i4ii?S 

a i >&ise&aj m £ s est # * . 

[oio4] *sf6^ii±K*igfBSiici5g)e^n 



w <r>nm<nm -ea^ ti x u mm * n s « s \z 

[0 10 5] 
[HffiofBWiSiW] 

[0 1] cro^g 1 (D^J6^Jiic^s^*^m«lHl 

ggOC/D-y £0. 

[02] zwtwom i a%i&Mmzmz¥mi*fm® 

B§ IC »t £ Rfilffl HIES W ESS 0. 
[03] CO^com 1 0*S6^lc{SS^*(*:*ttlE] 

K 

ESWt^X h^lr^UTS4BJt--5AcJ6(Ot)<7)T. (a) 
H«i««»*ia!StR»lfflHB»©tt«!«:S-riaBSH-C 

so. (b) 0. (c) m\f7uv ztmmm > h& 
[05] c(05s^(Dmi©*«Eje5Uc^i)*»i*m«® 

KlrfcUT. (a) 0lidisable{i*t<D?6<fe!H]g8tf>|H|g8 
0T*O. (b) 0(±6{g*f<7)*-f Aft- 

[0 6 ] cwSB^g i <o^SS^!i<Dm l o&BWizfa 

[0 7] C(D^05mi<O*!S^ffi<Dm2Wa^]lC» 
^>if *fr*tt(p]K<0^D -y i70„ 

[0 8] CCD^(D^2^*ig^SUr^S¥«(*«ffilHl 
Kw^P-y ^0. 

[0 9] C<7>%^ro^2W*JfiJgfglcmi^*<**tt(ll 
KIC*5UT. (a) 0ti 'J -fe y h D->*-y 9<D®t&mT-$> 

0, (b) 0»i&fi^o^-f Af 1--K 



(14) 
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[HlKlC^^T. (a) mitVtv ha->*-y ?<D[UB§0T' 
£>0. (b) mit&m^<D*-l L.Tr-h. 

[011] £<B«IJIl©*^©*l«^tgK«a#«*ttftW 

[iai2] z<oftm<DtH3<Dgaitmmz9k!b^m»mn 

[0i4] z.<Df£wv>m4. m5<DmmKm\z%z>*m 
— ?-*-k 

[015] ;«^«)S4 ro$)fe)gffii::ffi*¥Jlltt*fl 

[016] caKiMjam5a$ll^ffi£tt3¥*ttJM« 
[017] ?Je*<75¥i»ft*tt|5IgScoyp-y i/0. 

[018] &*<n¥m*mmui£.tstt*mmm&na> 

0K0. 
[flF*fl>IMW 
10. 100 - LSI 

20, 20-l~20-13-SSJffllH]8S 



21- 1—21-4. 61. 70, 71. 75-77. 210-1-210-8- 7 'J 

22- 1-22-5. 230-1 -230-5 - XORy- h 
23. 72. 80-- f >J*—9 

24-1-24-5. 90-92. 250-1— 250-8-ANDy— b 

25. 33-1. 33-2. 35-1. 35-2. 62. 78. 79. 220-1-220 

-4. 240--?Jl/^7U?tJ- 

30. 30-1, 30-2. 32. 34-*W[e]g§ 

40. 47, 56. 57-**tattl»UX h 

«-wmw >hbs« 

43. 48-Sad^-f > h 

44. 55-Atllt)^ 

45. 52- f— V h 

46. 53— T-X brtf—> 

49- «8Wjtf-f >h-/5al/-/a >»H$<i 

50- *lJpP->*-v^ • $"fS>yt*$S 

51- RTL h 

73. 74. 81-83. 37~89-ORy'- h 
84-86- -NORy- h 
260 -;<»v7 7 



[0 I ] 



I 



O 



Syfilem_CLOCK 
Sy8tem_RESET 

RESET_OBS 
SHlFT_OBS 




-30 
RST 



cue 



SHIFT 



20 
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im2] 



SHIFT 




-SO 



22-1 



[B3] 



—40 



tggana 



sio 




<HMrC4ftltt I V rSl5 




sia — | tMMua^iMmam} 



r 



•Hi 



3 



[H4] 




THRU 



HOLD 



J THRU [_ 



HOLD 



xxxxxxxx xxre 

(b) 



* otf/f m * ft * 3 a v ? <r> i ? y v * ■» a + 



— _J 1 I L 



*-* XXXXXXXX xxxxxxx 

(c) 



(16) 
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(Normal input) 
Sy8tam_RESET - 



60 



r 62 



r ei 



D Q 

c 

A 



Syslem^CLOCK 

(a) 



6yslom_CLOCK 
Syslem_R£SET 



6ET_DISABLE $&S£6r 



(b) 



[06] 



im\ o ] 




STDjORDER 
(Normal Input) 

80 



3? 



r77 



->/ 46 



[0 1 5] 



20-10 



JSO 



SI 



_/20>9 



SO 



33-3 
SO 



Normal input 



Sy«tom_RESET 



SyslemRESET - 



RESET OBS- 



System_CLOCK — >C 



01 Q1 



03 Q3- 
C 



-A- 



OBS2 



OBS1 



RST_OBS0 



^75 
(a) 



STD_ORDER«0<7)«£ 
SyRtem_CLOCK 

SyttamRESET^ 
RESET_OBS 



Q1 



STD ORDER _ , 



Q2 
Q3 



rst.obso utt/Vj-_/T 

| i 

RSTJDBS1 aacrH h 



-4- 



RST_OfiS2 &*r- 



(b) 



(17) 
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P 

to > 

b 

to 
* 



Systam_CLOCK 
Sy«tem_nESET 

reset oes 

SHU=T_OBS 




[08] 



System_RESET 



Normal hpu^s) 



SH1FT_QBS 



RESET_OBS 



SHIFT 
RST.OBSO 

RST.OBSI 
DISABLE 



CLK 



Systeni_CLOCK 



30 



10 



P4 PS 



Pt P2 P3 



SHIFT 
SI 



P6 P7 PB P9 P10 



"^1^20-3 



u 



SHIFT 




SI 


SO 



P11 P12 P13 P14 



SHIFT 
SI 



_soJ-] 
so 



I® I 6] 



P3 



P2< 



P1 



Normal Input r - * ■ ■ 
Sy«ttm_ n£SET I 



»P5 



>P4 



•P8 



-SO 



20-13 



(18) 
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(@9) 



System_ClOCK 
System_R£SET 

RESET_OBS 

Q1 

RSTjOBSO 
RST_OBS1 fififi/" 




Synam_RE SET 

RESET_OBS 
Systern_CLOCK 



1 r 



(b) 



1 1] 



System_RESET 



Normal inputs) 



SHIFT.OBS 



RES£ T_OBS 



SHIFT 
SFT_RST_0 

SFT_RST_1 
DISABLE 



cue 



Sysl8m_CLOCK 



V 
30 



P1 P2 P3 



SHIFT 
SI 



10 



P4 P5 



P6 P7 P8 P9 P10 



SO 



^20-6 



SHIFT 




SI 


SO 



-20-7 



PU P12 P13 P14 

1 L ' 



SHIFT 



SO 



SO 



(19) 
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1 3] 



SHlFT_OBS • 



STD.ORDER 
(Normal input) 



80 




System_RESET - 



RESET_OBS 
SystBm_CLOCK — t>C 



D1 Q1 



79 



M7 



D3 03 
C 

± 



i 



78 



r76 



D2 02 
C 



-75 



SFT/HST_0 
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[014] 



S12> 



G 



mm-oHnn h-42 



ttttttt&itftll.t'Xttt 

47^~ 



S21- 



r S14 



— — 

49 




_ r 



52 | V» >g» 
j 



AW*** 



it? r Mii 

53 sib ^ t*mi*-<s*im*nmm 



r 



3 
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[0 18] 



D[0] Dfl] DjZ) D(31 

r~J^250-1 (~T-25C>-2 r~f^250-3 



230 2 



230-3 



230-4 



250-4 
SO 



230-5 I 
260 



[mo *° 5 



c 
- > 

210-5 



250-6 



210-6 



250-7 



> 

210-7 



250-8 



210-6 



CLK« 



230-1 



O(0I 
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